Ocular and/or visual defects were diagnosed by age 2 years in 2.1% of infants born in 1984 in one health district.
With falling perinatal mortality the numbers of infants of low birth weight who survive the perinatal period are increasing.' These infants are known to be at increased risk of ocular and vision defects. 23 There is concern that they may be contributing unduly to pre-school vision impairment within the community. While Blind and Partially Sighted Registration is one source of severe visual impairment data, the information is often incomplete by 2 years of age and does not include all types of visual and ocular defects.
In order to look at this problem we have ascertained the outcome of referrals of infants from birth to 2 years to the hospital eye service in a geographically defined population. The numbers of referred infants who were of low birth weight or who had required special care in the neonatal period were compared with the number of referrals from the remainder of the population. The characteristics of the ocular and vision defects diagnosed in the two populations are described.
Materials and methods
Information on all infants who were referred for an ophthalmological opinion by 2 Outcome information was sought on infants from the high risk group who were known to have left the district and to have been referred for an ophthalmological opinion to a centre outside the district. Infants who had moved into the district after birth, and were known to have been of low birth weight or requiring special care were not included in the study.
Results
In 1984 there were 6687 live births to mothers who were resident in the Oxford health district at the time of delivery. Fifty three infants had died by age 2 years: 33 died in the neonatal period, a further 18 before the age of 1 year and two infants died in their second year (Table II) . Forty two of the 53 infants who died were in the high risk group and 11 were in the low risk group. The mortality rate in the high risk groups was 97/1000 live births compared with a mortality rate of 1 8/1000 live births in the low risk population.
Of the 6634 infants alive at age 2 years 252 (3 -8%) had been referred for an ophthalmological opinion. One hundred and thirty nine of these were diagnosed as having an ocular or visual defect. Overall 2 -1% of the 2-year-old population had a diagnosed ocular or visual impairment.
Of these infants (alive at age 2 years) 391 were in the high risk group and 6243 in the low risk group (Table III) . Twenty one of the 391 high risk infants and 118 of the 6243 low risk infants had an ocular or vision problem by age 2 years. Although the risk of such impairment was significantly higher in the high risk group than in the low risk group (relative risk=2-8 with 95% confidence limits of 1-8 to 4 5) (Fig 1) , the high risk group contributed only 15% of all cases.
Overall the commonest defect was heterotropia, which was present in 70% of all children designated as cases (Table I ). The types of heterotropia and heterophoria diagnosed by age 2 years are shown in Intraocular and periorbital pathology accounted for 17% of all cases, all but one of which were in the low risk group. The defects in the low risk group were lens opacities (2), congenital choroiditis (1) , unilateral microphthalmos and coloboma (1), bilateral colobomata (1), correctopia (1), congenital toxoplasmosis (1), depigmented iris (1), cataract and retinal detachment secondary to trauma (1), unilateral ptosis (5), Marcus Gunn syndrome (2), Duane's syndrome (2; 1 type A, 1 type B), Brown's syndrome (1) , and inferior oblique overaction, with binocular single vision in the primary position (3) .
There was a single case of grade IV retinopathy of prematurity in the high risk group, classified under intraocular pathology.
The range of refractive errors are shown in Figure 2 underlying causes were cortical blindness (3), optic atrophy (3) (all these six children had cerebral palsy), retinopathy of prematurity (1), toxoplasmosis (1), optic nerve hypoplasia (1), and leucodystrophy (1) .
The proportion of children with visual defects who appeared to have no useful vision or who will require low vision aids was considerably greater in the high risk group than the low risk group (six of 21 in the high risk group compared with four of 118 in the low risk group). The relative risk of severe impairment in the high risk group was 30 0 with 95% confidence limits of 6-8 to 84-5.
Discussion
By age 2 years 3 8% of the infant population of a health district had been referred to a specialist eye service. A little over half of these referrals proved to fulfil the criteria of a case. Thus 2 1% of the population had a diagnosed ocular or visual defect by age 2 years, Kendal et al found 1[6% seen by 2 years,6 rising to 89% at age 6 years, and Kohler looked at 4-year-olds and found 8-9%. 7 The detailed search was unlikely to have missed cases referred within the health district. The prevalence of heterotropia in the population studied was 1[5%, comparable with 1-3% described by Friedman et al9; esotropia comprised 1 -0% of cases. Few cases of heterophoria were detected. This could be because they cause little concern in this age group. Further study of this population may show a higher percentage of these cases. The small numbers of cases of intermittent esotropia may be due to the fact that the accommodative system is not fully functional in many children by 2 years of age. l0 All cases of intermittent exotropia of divergence excess type may not have been detected, as most fixation tasks are carried out at near fixation in this age group.
In a recent study of vision screening tests applied by health visitors to high risk infants under the age of 2 years almost all the children who were identified as having a heterotropia had an obvious defect on direct observation."
Low birth weight infants and infants admitted to a special care nursery have a higher prevalence ofcerebral palsy than the remainder of the infant population. 12 Eye defects are frequently present in children with cerebral palsy,I and indeed such defects accounted for almost half of all eye defects seen in the high risk group. Eye examination of all children with a central motor deficit would appear to be indicated. Conversely, the presence of a heterotropia in a low birth weight infant may be a marker of an underlying motor deficit.
Amblyopia was not included in our classification of defects, as the diagnosis could not be confidently made in this very young age group. 14 Accurate testing of uniocular visual acuity was not possible before the age of 2 years with the equipment available in the clinics. However, a number of children with strabismus and anisometropia as well as those with conditions such as lens opacities and ptosis, were under observation, or receiving treatment for potential or suspected amblyopia. They are classified within other groups as appropriate.
At the time of this study there was no systematic ophthalmological follow-up exam- ination of infants who had been in the Special Care Baby Unit, and hence milder grades of retinopathy of prematurity were not consistently reported. A system of regular evaluation of all such infants is now operating, and it is likely that this will result in an increase in the number of high risk infants requiring ongoing surveillance by specialist ophthalmological services.
Not all children had a recorded refractive error, but the overall impression was that the range of refractive errors did not differ between the high risk and low risk groups. In particular we were unable to demonstrate a high prevalence of myopia (possibly as a feature of retinopathy of prematurity) in the low birth weight population as has been previously described.8I3 However, without a systematic follow-up of the ocular status of the low birth weight infants it is likely that some children with myopia will only become known to the ophthalmological services after the age of 2 years.
Overall, we conclude that, although the relative risk of ocular or visual impairment is 
